This paper provides an empirical analysis of reference-dependent effects of unemployment on mental well-being. We show that the negative effect of unemployment on mental well-being depends on expectations about the future employment status.
The relationship of unemployment and health has been amongst others discussed in a series of papers by Ruhm (e.g. 2000 Ruhm (e.g. , 2003 Ruhm (e.g. , 2005 who found that unemployment rates are negatively correlated with mortality rates, health care utilization and chronic conditions. Interpreting mortality rates as a proxy for health he concludes that with decreasing macro-economic circumstances health increases. He reasons that people have more time for health increasing activities during recessions but tend to more risky health behavior during economic upswings (smoking, drinking, etc.). When he analyzes the effect of unemployment rates on case-specific mortality rates and specific chronic diseases he finds that only the variation in suicides and mental illness to be procyclical in macro-economic conditions, i.e. suicide rates and the number of mental health problems increase with unemployment rates. He concludes that mental health and mental well-being behave in sharp contrast to physical well-being (Ruhm 2003, p. 655) . Therefore, the relationship between mental well-being and economic conditions should be analyzed separately from physical health conditions. The number of reported mental health problems is steadily increasing in recent years.
Health care expenditures caused by mental illnesses are increasing above average compared to expenditures for physical health problems (Statistisches Bundesamt, 2010). As it seems that mental well-being is differently affected by (macro-) economic circumstances than physical health it is of particular importance for health economists to understand what determines mental well-being.
On the individual level Clark and Oswald (1994) established the general result that subjective well-being is negatively affected from unemployment. Winkelmann and Winkelmann (1998) disentangled the negative effect of unemployment on life satisfaction into a pecuniary and a non-pecuniary effect. The non-pecuniary effect is the psychological burden of unemployment that arises in addition to the loss of income that characterizes the economic burden of unemployment. They found the non-pecuniary effect to be much larger than the effect that stems from the associated loss of income due to unemployment.
Other studies (e.g. Clark et al. 2009 ) find that the negative effect of unemployment on mental well-being itself is related to the regional unemployment rate. This result is usually discussed in the context of social norms. The general findings state that being unemployed in a high unemployment rate region has a smaller negative effect on mental well-being as if the unemployed would live in a region with a low unemployment rate. In high unemployment rate regions being unemployed means to be conform to the social norm of unemployment. The results suggest that not deviating from the social norm lowers the psychological burden of unemployment. In contrast, Vatter (2012) found that subjective well-being in East Germany where unemployment rates are considerably higher than in West Germany is more affected when it comes to unemployment. He argues that lower job prospects in high unemployment rate regions increase the negative effect from unemployment. Clark et al. (2010) and Knabe and Rätzel (2011) provide empirical evidence for this relationship and show that current negative expectations about becoming re-employed in the future additionally reduce subjective well-being among the unemployed. These studies agree in that the negative effect from unemployment on mental well-being is heterogenous among individuals. Furthermore, the size of the negative effect depends on unemployment rates and future job prospects. But from the economic literature the mechanism how these components affect the perception of the employment status remains unclear.
De Witte (1999) provides a review of the psychological literature on the relationship of perceived job insecurity and psychological well-being. He summarizes from the literature that job insecurity reduces significantly the well-being in different psychological domains.
He also analyzes the question how important job insecurity is compared to the effect of unemployment. His empirical findings suggest that the anticipation of unemployment has the same impact as unemployment on the psychological well-being. His results confirm a statement which Lazarus already made in 1966, that "the anticipation of harm can have effects as potent as experiencing the harm itself" (quoted by Roskies et al. (1993, p.619 
))
Dekker and Schaufeli (1995, p.58) state that in the psychological literature it has become apparent that the phase of job insecurity, in which termination is more or less anticipated, may very well be the most stressful aspect of the whole unemployment process.
They compare two groups of employees in a large Australian public transport organization who at the same time faced uncertainties about whether or not they will become unemployed due to organizational changes. They find that the psychological well-being of those who became unemployed in the next period improved compared to those who were still uncertain at this point. This result indicates that uncertainty about the future employment status not only affects mental well-being directly but also the perception of the unemployment status. Although one group of employees was finally made redundant they experienced an increase in their psychological well-being. They felt relieved from their uncertainty as they became unemployed according to their expectation. Green et al. (2000) on the other hand analyzed which factors determine perceived job insecurity. They find that for the employed higher levels of unemployment rates increase perceived job insecurity, and higher levels and increases in unemployment rates also increase perceived difficulties of re-employment for the unemployed.
In this paper we bring together the several findings from the economic and psychologic literature on unemployment and mental well-being and provide an explanation of the mechanism how unemployment rates and anticipation of unemployment affect the perception of unemployment based on economic theory. The theoretical foundation for the econometric analysis comes from models with reference-dependent preferences with endogenous reference points developed in the behavioral economics literature. These models formalize the effect of the anticipation of an event as well as the effect of a deviation of what an individual had expected as an outcome for this event.
Furthermore, our analysis differs from the previous studies in the sense that changes rather than levels of the employment status are analyzed and that not the influence of only current unemployment rates or job prospects on current mental well-being is measured but the effect of expectations and deviations from the expected employment status on the perception of unemployment. From a prospect theoretical point of view it seems more plausible that changes in the employment status rather than the absolute status influence mental well-being and that the valuation of unemployment depends on a certain reference point. Kahneman and Tversky (1979, p.277) state: "...the carriers of value are changes in wealth or welfare, rather than final states. This assumption is compatible with basic principles of perception and judgment. Our perceptual apparatus is attuned to the evaluation of changes or differences rather than to the evaluation of absolute magnitudes.
When we respond to attributes such as brightness, loudness, or temperature, the past and present context of experience defines an adaptation level, or reference point, and stimuli are perceived in relation to this reference point." Therefore, differences in the perception of unemployment regarding mental well-being are probably not only the result of social norms that are somehow derived from the unemployment rates but from potential deviations of the individual employment status from what an individual had expected, i.e. his reference point. The literature on reference-dependence provides a discussion of of the determination of reference points and mainly distinguishes exogenous and endogenous reference points. For our analysis the concept of endogenous expectation-based reference points proposed by Kőszegi and Rabin (2006; 2009) In our context, unemployment rates serve as an information that determines reference points of the individuals and the magnitude of changes in mental well-being is related to the deviation of this reference point. More precisely, we assume that individuals observe relevant unemployment rates (e.g. industrial sector specific or regional unemployment rates) and that they use this information to build expectations about their future employment status. These current expectations serve as the reference point for the future employment status. Finally, the individuals compare the actual outcome of their employment status with their expected outcome. If the actual employment status deviates from the expected employment status we expect a stronger effect from this outcome com-pared to the effect that arises when the actual employment status was already expected.
More precisely for unemployment, we hypothesize that becoming unemployed is more has a more severe effect on mental well-being when unemployment hits the individual surprisingly rather than anticipated.
To test this hypothesis empirically it is essential to control for any unobserved individual level heterogeneity in mental well-being. As we focus on becoming or staying unemployed rather than being unemployed this leads naturally to a fixed effects estimator.
We use the waves from 1998 to 2009 from the German Socio Economic Panel (SOEP) that provides all relevant information for our analysis.
In the next chapter we develop a simple theoretical model which motivates our empirical analysis. In chapter 3 we explain the regression model and the estimation strategy.
Chapter 4 provides detailed information on the data set and variables used for the estimation. In chapter 5 we show and interpret the estimated effects. Finally, chapter 6 concludes.
Theoretical Framework
Theoretical models for reference-dependent preferences with endogenous reference points based on expectations from the behavioral economics literature deliver the theoretical background to our problem. These models support the idea that an individual is more affected by an outcome of an event that was not expected as if the same outcome was expected by the individual (see Section 1).
To motivate and structure the empirical analysis of reference-dependent effects of unemployment on mental well-being we borrow the formal structure of these theoretical models and substitute utility with the state of mental well-being. We can formalize the following theoretical model:
1 if i has positive expectations in t 0 if i has negative expectations in t
Overall mental well-being M it (·) for indvidual i at time t depends on the employment status x in t and t − 1, u(·); on expectations about the future employment status q in t and t − 1, v(·); and from a deviation of the current employment status in t from the expected employment status for t, µ(·).
x it describes the current employment status in t and takes the value 1 if the individual is unemployed in t and 0 if he is employed in t.
Expectations q are defined to be positive if an individual expects to be employed and to be negative if the individual expects to be unemployed in the future. For simplicity, we assume a binary outcome for expectations and q it equals 1 for positive expectations in t about the employment status in t + 1, and q it equals 0 for negative expectations in t about the employment status in t + 1.
As M it (·) depends on employment status at two different points in time, t and t − 1, we can distinguish four different cases of employment histories:
(1) i is employed in t and t − 1 (2) i is unemployed in t and employed in t − 1 (3) i is employed in t and unemployed in t − 1 (4) i is unemployed in t and t − 1. Table 2 shows the different combinations of expectations and employment histories. Each element z jk of the matrix contains the following information:
z jk = (x it−1 x it q it−1 q it ) with j = 1, ..., 4 and k = 1, ..., 4.
All individuals in the first row of the employment-expectations matrix where employed in t − 1 and t. All individuals in the second row where employed in t − 1 and unemployed in t. All individuals in the third row where unemployed in t − 1 and employed in t. All individuals in the last row where unemployed in t − 1 and t. All individuals in the first column had negative expectations in t − 1 and t. All individuals in the second column had negative expectations in t − 1 and positive expectations in t. All individuals in the third column had positive expectations in t − 1 and negative expectations in t. All individuals in the last column had positive expectations in t − 1 and t. For example, the individual denoted with (0000) was employed in t − 1 and t and had negative expectations in t − 1 and t, whereas the individual (0101) was employed in t − 1, unemployed in t, had negative expectations in t − 1 and positive expectations in t. Therefore, individuals (0110) and (0111) were employed in t − 1 but became unemployed in t although they had positive expectations about their employment status in t − 1. Thus, these individuals became unemployed unexpectedly. Respectively, individuals (1110) and (1111) remained unemployed unexpectedly.
From the current empirical literature on unemployment and mental well-being and the theoretical literature on reference-dependence the following two hypothesis on the relationship between unemployment and mental well-being can be derived:
(i) In the case of becoming unemployed mental well-being deteriorates and in the case of becoming employed mental well-being increases.
( additional influencing factors as well as from unobserved heterogeneity (both will be introduced in the second regression model). We can write the following compact form of a linear regression model with y it measuring mental well-being of individual i at time t:
Expanding Equation 3 yields the following dummy variable model: 
1 if the employed i in t expects to stay employed in t + 1 0 if the employed i in t expects to become unemployed in t + 1
1 if the unemployed i in t expects to become re-employed in t + 1 0 if the unemployed i in t expects to stay unemployed in t + 1
Because, expectations q it and q it are mutually exclusive for individual i in t the distinction between expectations of the employed and unemployed was implicitly done before in the theoretical and the dummy variable model without loss of generality and in order to keep the notation easy.
With q it and q it the following pairwise interacted model that corresponds to Equations 1 and 3 can be obtained:
y ist measuring mental well-being of individual i in federal state s at time t. As mentioned earlier it is assumed that people use a certain unemployment rate to build expectations about their own employment status (see Section 1). In the empirical analysis we focus on unemployment rates at the federal state level.
1 In order to control for possible correlation between individuals at this level the federal state where each individual lives is additionally picked up by the subscript s.
As before, x ist takes the value 1 if the individual i in federal state s is unemployed in t. q ist and q ist take the value 1 for positive expectations in t about the future employment status in t + 1 of the employed and the unemployed in federal state s, respectively.
To measure causal effects of unemployment on mental well-being it is necessary to control for any factors that influence mental well-being as well as unemployment. Table 3 provides a detailed interpretation of those coefficients in the model that are related to the employment status and expectations.
In order to find the effects that uniquely identify reference-dependent effects of becoming or staying unemployed we can link the pairwise interacted model to the dummy variable model. Table 20 shows the relevant coefficients for each of the 16 cases. As shown in Section 2 the individuals (0110) and (0111) are those of interest as these became unemployed unexpectedly in t. The only difference between these two are their expectations in t. From Table 20 it can be seen that individual (0111) differs from individual (0110) in the coefficients β 4 and β 10 . Both effects stem from the positive expectations that individual (0110) has in t in contrast to individual (0111). The coefficient that is unique for both individuals is β 12 . This effect stems from the combination of positive expectations in t − 1, employment in t − 1 and unemployment in t, i.e. unexpected unemployment.
Analogous, for the individuals (1110) and (1111) we find β 13 to be the coefficient that identifies the effect of remaining unemployed unexpectedly as β 13 stems from the combination of being unemployed in t − 1 and t but having positive expectations in t − 1.
Therefore, for becoming or staying unemployed the coefficients β 12 and β 13 uniquely identify reference-dependent effects from unemployment on mental well-being, respectively.
However, in order to have a meaningful comparison of individuals it will be necessary to compare certain linear combinations of coefficients. To test the hypothesis that an individual who became unemployed unexpectedly suffers more from becoming unemployed than an individual who already expected the unemployment the linear combination of β 5 and β 12 (and additionally β 10 in the case of positive expectations in t) is tested whether it is different from zero. The prediction is that this linear combination is negative, reflecting the additional negative effect that stems from the deviation of the expected employment status (i.e. 'employed in t') from the actual employment status ('unemployed in t'). The detailed outline for the interpretation of the results is given in Chapter 5.2.
Estimation strategy
In order to identify a causal effect of unemployment on mental well-being it should be controlled for any heterogeneity that influences both mental well-being and unemploy- an analysis of differences in estimated life satisfaction depending on the estimator. They
show that using linear OLS and non-linear ordered response estimators essentially yield the same results for life satisfaction. They emphasize that controlling for time-invariant unobserved factors (individual fixed effects) matters to the estimates but not assumptions on cardinality or ordinality of life satisfaction. Therefore, we estimate mental well-being with OLS and control for time-invariant unobserved heterogeneity.
Fixed and Random Effects Estimators
In general there are two different estimators that allow to control for unobserved individual specific heterogeneity, the fixed effects and the random effects estimator. The two estimators differ in the assumptions on the individual effects. The fixed effects estimator explicitly models time-invariant individual effects as a determinant of the dependent variable. By demeaning the data over time the fixed estimator controls for all constant individual heterogeneity but inherently removes variation from the covariates. Identification relies on variation within individuals. The random effects estimator is based on the assumption that the time-invariant individual effects are random and uncorrelated with all other explanatory variables and are modeled as part of a composed error term.
Identification with the random effects estimator relies on variation within and between individuals. Therefore, if the assumption of randomness of the time-invariant individual effects holds the random effect estimator is more efficient than the fixed effects estimator.
Because the random and the fixed effects estimators differ in the source of identification one should be aware of the exact question that is to be answered in the analysis.
Whereas the coefficient of unemployment estimated with the random effects estimator can be interpreted as the effect of being unemployed on mental well-being, the coefficient of unemployment estimated with the fixed estimator reflects the effect of becoming unemployed on mental well-being. In this paper we analyze the effect of unexpected changes in rather than levels of the employment status on mental well-being. This leads directly to the fixed effects estimator. Nevertheless, in our context the random effects estimator could still deliver reasonable interpretation of the coefficients when changes rather than levels of the variables are used in the empirical model. However, it is essential to check whether the crucial assumption about no correlation between unobserved heterogeneity and the observables holds. This can be tested by conducting a variable addition test (VAT), where the dependent variable is regressed on the regressor matrices X and X (X demeaned over time by individuals). 2 The null hypothesis that the coefficients of X are zero is tested with the classical F-Test. 
Estimation of Effects for Different Parts of the Population
The basic model is estimated for all individuals in the analysis data set (see Section 4).
We are also interested whether certain groups in the population are affected differently As a proxy for mental well-being we use life satisfaction that is self rated on a scale of 0 (low) to 10 (high). The SOEP would also allow to analyze the relationship between unemployment and mental health rather than mental well-being as it provides a measure for mental health, the Mental Component Summary Scale (MCS) 5 . But MCS is provided only every two years. As our model requires observations of two consecutive periods we loose too many observations with MCS. Therefore we concentrate on life satisfaction as a proxy for mental well-being. Table 4 shows correlation coefficients and p-values of life satisfaction and MCS with particular self-reported mental-health measures provided biannually in the SOEP. Therefore, life satisfaction could be interpreted as a proxy for mental health as well as for mental well-being. Nevertheless, we will interpret general life satisfaction as a measure of mental well-being as this interpretation seems to be more adequate in the context of utility which is the dependent variable in the theoretical models for reference-dependence.
algorithm). Therefore, the cut-off is chosen between 'impossible' and 'difficult' and a dummy variable for positive expectations for the unemployed is defined that takes the value 1 if for individuals who expect that finding a new job will be 'easy' or 'difficult' but not 'impossible'
Variables and Descriptive Statistics
(corresponding to q it in Section 3.1).
The dependent variable in the model is life satisfaction as a proxy for mental wellbeing. Individuals are asked to rate their overall life satisfaction on a scale from 0 (low) to 10 (high). The distribution of answers on this scale again is different for the employed and the unemployed. Whereas about 90% of the employed rate their life satisfaction between 5 and 9 with a peak in 8, the variance of life satisfaction is higher for the unemployed. The mean life satisfaction for the employed is 7.1 and for the unemployed 5.5 (see also table   6 ). The standard errors for life satisfaction for the employed and unemployed are 1.59 and 2, respectively. Without controlling for any additional factors the average difference in life satisfaction between the employed and the unemployed is about 1.6 points. self-employed, and civil servants are allowed to opt out from the public health insurance.
When becoming registered as unemployed the privately insured typically have to switch back into the public system. However, there are some exceptions from this and under certain circumstances the unemployed are allowed to stay in the private system (mainly on their own expenses). is not applicable in our case as its crucial assumption of independence of the unobserved heterogeneity is rejected. Therefore, we rely the interpretation of the estimated effects of on the results from the fixed effects estimation.
Interpretation Strategy of the Results
For the interpretation of effects the results are examined in three steps following the structure of the two empirical models that were introduced in Section 3.1.
First, individuals that are employed and unemployed in t each with the same expectations history and the same employment status in t − 1 are compared pairwise. In particular, we compare the following pairs that were employed in t−1: (0000) and (0100), (0001) and (0101), (0010) and (0110), and (0011) and (0111). We compare the following pairs that were unemployed in t − 1: (1000) and (1100), (1001) and (1101), (1010) In the second step, individuals that were employed in t − 1 and became unemployed in t but with different expectations regarding their employment status in t are compared.
In particular, we compare individuals (0101) and (0111), and (0100) and (0101). It is tested whether individuals who became unemployed unexpectedly differ from individuals who expected their unemployment.
Finally, the coefficient that uniquely measures the effect that originates from the unexpectedness of unemployment on mental well-being is interpreted in order to quantify the reference-dependent effect of unemployment on mental well-being.
The interpretation of the results follows the same three step structure for all stratifications. Table 7 reports the estimated OLS coefficients for the pairwise interacted fixed effects model applied to the whole sample. The estimates correspond to the coefficients in Equation 5 of the theoretical regression model introduced in Section 3.2.
Results from Fixed Effects Estimation for All Individuals

Differences between employed and unemployed
As explained above we first concentrate on the difference in mental well-being between the employed and unemployed. Table 8 shows the results of calculated and F-tested linear combinations of estimated coefficients that reflect the differences in mental well-being between comparable pairs of employed and unemployed individuals. The second and the third columns report comparisons of currently employed and unemployed. Whereas in the second column both individuals were employed in t − 1 the individuals compared in the third column were both unemployed in t − 1. In the rows the pairs of currently employed and unemployed are separated by their histories of expectation.
The first cell shows the difference in mental well-being of currently employed and currently unemployed individuals where both individuals were employed in t − 1 and both had negative expectations in t−1 and in t and all else equal. The mental well-being of this pair differs in the coefficient β 1 and is on average 0.3032 points lower for these unemployed than the mental well-being of the compared employed. The null hypothesis that β 1 equals zero cannot be rejected at a significance level lower than 19.02%. Therefore, we do not find a significant difference in the mental well-being of employed and unemployed with currently negative expectations when both were employed and had negative expectations in the past period.
Comparing currently employed and unemployed with negative expectations in both periods but unemployment in t − 1 the linear combination of β 1 and β 7 is not statistically significant different from zero just at the 10% significance level. Thus, independent from the past employment status we find no statistically significant difference in the mental well-being of employed and unemployed if negative expectations are present in t and t − 1. The effects of negative expectations in two consecutive periods seem to dominate any difference in mental well-being between employed and unemployed individuals that stems from the difference in the employment status.
The mental well-being of currently employed and unemployed differs statistically highly significant for all other combinations of expectations and employment histories.
The highest difference in mental well-being appears between those employed and unemployed who had negative expectations in t − 1 but positive expectations in t (between (1001) and (1101)). In this case we observe the difference in mental well-being of an individual that became employed unexpectedly in t (a positive deviation from the reference point) and adjusted expectations in t and an individual that remained unemployed expectedly (no deviation from the reference-point) and also with positive expectations in t. This result can be seen as a first empirical hint to reference-dependence in the context of employment and unemployment. Also, the average difference of 1.91 and 1.72 points in mental well-being of the employed and unemployed with positive expectations in t − 1 and negative expectations in t and past employment and unemployment respectively is not only statistically significant but substantial. In both cases we observe individuals who became unemployed unexpectedly and adjusted their expectations in t downwards.
Thus, the comparison of employed and unemployed individuals already shows evidence for reference-dependent effects of the employment status on mental well-being as the biggest differences in mental-well being can be found for those cases where a change in the employment status was unexpected.
Differences between expected and unexpected unemployment and the reference-dependent effect
In the following we concentrate on those individuals that became unemployed unexpectedly. Becoming unemployed unexpectedly requires employment and positive expectations in t − 1 and unemployment in t. Therefore, the individuals of interest are (0110) Table 9 shows the results of calculated and F-tested linear combinations of estimated coefficients that reflect the differences in mental well-being between comparable pairs of individuals who became expectedly and unexpectedly unemployed.
The first cell shows the estimated average difference in mental well-being between unexpected and expected unemployed with negative expectations in t for both. The difference in mental well-being between these two individuals is reflected by the linear combination of β 5 and β 12 . The estimated difference in life satisfaction is 1.54 points. Again, Table 7 shows in particular the estimated coefficients that contribute to the calculation of the linear combinations above. First of all, the coefficient of the variable 
Results from Fixed Effects Estimation by Age Groups
In order to estimate different slopes of the regression line for different ages the data set is stratified in two age groups (similar to using interaction terms). The number of only two sub-samples is mainly driven by the limited number of observed unemployed individuals.
The first sub-sample includes individuals of age 30 to 40 (24 731 observations) and the second sub-sample includes individuals of age 41 to 55 (37 404 observations). Table 21 shows the distributions of life satisfaction and expectations over age years by employment status. Average life satisfaction in the older age groups (6.99 and 5.31 for the employed and unemployed, respectively) is slightly lower than in the younger group (7.16 and 5.18 for the employed and unemployed, respectively). However, the average share of unemployed with positive expectations in the older age group is about 12% points lower than in the younger age group (83.4% and 71.7%). There is no such a clear difference in average expectations between younger and older employed individuals (40.7% and 40.1%).
The estimated coefficients for the younger age group mainly confirm the findings from the basic estimation, see Table 15 . Table 16 For the older age group the results suggest only minor differences in life satisfaction between employed and unemployed individuals, see Table 17 . Moreover, the unexpectedness of the employment status outcome in cases with adjusted expectations in the next period seems not to play a role. Only in the case with unexpected ongoing unemployment and downward adjusted expectations ((1010) versus (1110)) the estimated difference in life satisfaction of 1.88 points is significant at the 0.0% level.
These findings for both age groups are also reflected in the estimated differences in life satisfaction between expected and unexpected unemployed indivduals, see Table 18 and Table 19 . For the younger age group the reference-dependent effect (β 12 ) is -1.9 and highly significant. This effect is only slightly lowered by the highly significant effect of previous positive expectations (β 5 ), 0.1. Thus, the overall reduction in life satisfaction that occurs because the unemployment was not expected is estimated with 1.8 points (0.1% significance level). In the case where positive expectations are not affected by the unemployment a significant reference-dependent effect does not appear.
As expected from the comparison of life satisfaction levels between employed and unemployed individuals in the older age group the results suggest no empirical evidence for reference-dependent effects of unemployment for this part of the population.
A general higher fluctuation in the job market for younger individuals in the data set could be supposed as a possible explanation for this result. Table 23 shows the numbers of observations for all appearing counts of total unemployment periods per individual.
The distribution of total counts is almost the same for the younger and older age group.
Thus, a higher volatility for younger individuals between employment and unemployment periods seems not to be the reason for our findings.
Another explanation could be that younger individuals tend to be less risk averse than older individuals. Therefore, they might choose jobs with general lower job security such as in young and developing startup companies with a higher probability than more risk averse older individuals. However, we run the same regression with industrial fixed effects instead of federal state fixed effects and find similar results.
We tend towards the level of expertness on the job market as the most plausible explanation for the difference between younger and older individuals. Whereas older individuals might be more experienced in the evaluation of information regarding their future employment status, younger individuals seem to be less able to anticipate potential unemployment. The difference in the ability of foreseeing unemployment between younger and older individuals is supported by the data, see Table 22 . 19.1% of the younger individuals who became unemployed did not expect their unemployment, whereas only 5.2% of the older age group became unemployed without expecting it. Not such a clear but similar pattern can be found for those individuals who stayed unemployed. 75.8% of the younger unemployed in t−1 who stayed unemployed in t had positive expectations for t whereas the share amongst the older unemployed is 70%. These numbers suggest that too few individuals in the older age class did not expect to become unemployed to show a statistically significant reference-dependent effect of unemployment on mental well-being among this group.
Results from Fixed Effects Estimation by Gender
The estimated coefficients for the stratified data by gender mainly confirm the findings from the basic estimation.
For men we find a statistically significant lower life satisfaction by 1.3 points on average for unemployed even with negative expectations in t − 1 and t and unemployment in t − 1 for both, see Table 11 . However, there is no significant difference between employed and unemployed males when both were employed in t − 1 and unemployment was not expected and expectations adjusted downwards in t ( (0010) versus (0110)). This result is also reflected in Table 13 . For females we find similar results as in the basic estimation as well as in the comparison of employed and unemployed (see Table 12 ) as in the comparison of expected and unexpected unemployment (see Table 13 ). In the case of downward adjusted expectations after becoming unemployed unexpectedly the average reference-dependent effect is -2.11 points in life satisfaction. With no adjustment of expectations we find no referencedependent effect for females. The results of the regression for the further stratified female sub-sample into age groups suggest no differences between older and younger women regarding reference-dependent effects of unemployment on mental well-being.
Summarizing this subsection, we find empirical evidence for reference-dependent effects of unemployment on mental well-being for women and young men. Only for older men the results suggest no evidence for reference-dependence in the context of unemployment.
Conclusion
Our empirical results show that mental well-being of individuals who expected to become unemployment is less affected from becoming unemployed as if the unemployment was not expected previously. We find that current and past expectations about the future employment status have an important impact not only directly on mental well-being but also on the perception of the employment status. Our results are derived from the estimation of an econometric model which follows the structure of theoretical models with reference dependent preferences and endogenous reference points that are determined by lagged expectations. We assumed that unemployment rates are used as an information to build expectations about the future employment status and lagged expectations represent the reference point. We developed the hypothesis that depending on expectations (i.e.
the reference point) becoming unemployed affects the individuals differently.
The contribution of our study is twofold. First, we add to the literature on unemployment and mental well-being where the mechanism of how unemployment rates and expectations affect the perception of unemployment remained unclear so far. Whereas in this strand of literature only current expectations about the future are taken into account we show that past expectations play an important role in the perception of unemployment. We find that previously expecting unemployment attenuates the negative effect from becoming unemployed. It seems important to give individuals sufficient notice of their unemployment so that they are able to anticipate their unemployment and probably adapt to this situation. On the other hand it can be important to re-employment programs to focus on individuals who became unemployed unexpectedly in particular as the higher drop in mental well-being may involve a higher risk of developing serious mental
illnesses. This in turn can reduce the chances of re-employment. Our results show that positive expectations about re-employment even in the case of unexpected unemployment are able to keep up mental well-being at the level as if the unemployment was expected.
Second, our finding that unexpected unemployment has a stronger negative impact on mental well-being than expected unemployment supports theoretical models with ref-
erence dependent preferences and endogenous reference point formation with empirical evidence. Therefore, we also contribute to the literature on the importance of reference points (DellaVigna (2009) for an overview). Our results suggest that lagged expectations about the future employment status indeed serve as reference point and that the size of the effect of unemployment on mental well-being reflects a deviation from an individual reference point rather than the final state of unemployment. Table 11 : Employed versus unemployed -male Table 13 : Expected versus unexpected unemployment -male X X X X X X X X X X X X (q t−1 /qt) Table 14 : Expected versus unexpected unemployment -female X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Note: q it = 1 if expectations are positive, x it = 1 if unemployed in t 
